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1 

Remarks 

1 

* 

1 

The Examiner's assertions in support of the maintenance of the final rejection set 

forth in the Advisory Action of 02.05.02 are respectfully traversed. ' 

1 

Objective facts and arguments are hereby subletted to higjilight facts, apparently 
not considered, or fully considered by the Exsijniner and which are believed to support, 
on proper balance, the non- obviousness of tfae invention as claimed in claims 15*35, 
pending in the application. j ! 

i 
i 

Objective facts and evidence indic ative of tlie actiml content of the prior art and of 

the differe nces between the prior art and the claim erf invention 

i 
i 

i 

i ■ 

Arima was considered by the Examiner , is the b^sic reference. 

i 
i 

In the following analysis, Arima is as ; sessed in its entirety, as a whole, properly 
including also the teachings that lead away i^om the claimed process (steps) of the 
invention. ! 



For immediate reference, each one of thjs intended use definition captioned as (a), 

and steps of main claim 15, captioned as (b)-(fy is followed by the indication of the step 

disclosed by Arima and alleged as equivalent in the fintjl rejection, and by the indication 

of the objective facts which, in the applicant'sj opinion, makes such alleged equivalence 
improper. 



In the following, explicitly recited limitations in the claim are properly read and 
interpreted in the light of the specification. i 

I 

No reliance on the specification to imjpart to me claim limitations not recited 
therein has been made. i ' 



Claim 15 is directed to : 
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1 

A method 

(a) for increasing the bearing capacity of foundation Jpils for built structures, 



Arima teaches a method 'for restoring unevenly settled buildings" by lifting the 
buildings through an d only through the upwajrf pnslim p effect of the hydraulic pressure 
provided by a non- expandable composition, j I 



1 1 

The steps of the claimed inventicb clearly show significant manipulative 
differences with respect to the process stsps taught by Arima, both if taken m 
combinatio n, as a whofe . and specifically. J 

1 i 

Arima teaches, in particular, restoring/lifting buildings by injecting at the bottom 

1 1 

the foundation (see the translation at page 5, ]|tar. [0006] , lines 2-3 from the bottom and 
page 12, par. [0019]) a flash setting grout basbd on clement, gypsum soda silicate and 
water, while generically, other, different grout compositions are indicated as usable but 
only "suitable for varying the eel time", t|ie moment when the substance changes 
drastically the viscosity and never to change jts characteristics to that of an expandable 
composition(see the translation at page 13, par. [0021] j). 

i 
i 

! ; 

Clearly, Arima neither teaches or suggests am expanding composition nor a 
possible use of a strong expansion effect of ai|i expan ding composition. 

! 

Accordingly, the whole method of Arim* appeairs to be based only and only on 
h ydraulic pressure injection with hvrirauHr ' p r^,, ™ liStine eff ec t an d subsequent 
hardening of a fluid which has nn expansion properties whatsoever^ 

r * 

i 

i < 

The hydraulic pressure is taught to be kdjustec'l depending on the weight of the 
structure to be raised (see page 13, last three [ines of par. [0022]) to obtain the desired 
restoring. ; 
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1 

Nowhere in the text of the translation it is specified or implied that the fluid 
injection effect is other than that of a p fressmti "force - injection" exerting a 
hydraulic pressure with a jack effect 

Eventually, the injected fluid "solidifies" or "hardens" to provide a horizontal, 
circular "reinforced" layer of soil and, thereaJfter, a further injection made at a pressure 
such as to overcome the weight of building, act upwards and lift it is carried out The 
reinforced layer 3 1 is said to be gradually expanded due to the subsequent, additional mass 
of substance injected and hardened in it and not du$ to any chemical expansion of the 
substance itself (see for example in the translation pages 15-16, par [0026], lines 5-7 and 
lines 3-5, respectively; page 17, par. [0028] lines 5-7 ; par. [0029] and page 21* par. 
[0035)]. 

It is known from the cited prior art (see Ilijstervold -EP-A-264 998), that a cement 
based composition, only has an expansion: effect, f"in the order of 25% of linear 
eypangmn" y i. e . at the most 95% in volumetric expansion, which is very low if compared 
with that claimed in the invention of "or least fjve times the volume before the expansion", 
i.e. at least 500%) if it comprises a particular iadditive . which is the "CS A. - Calcium 
Sxdpho-Aluminate". 

Arima neither teaches addition of such a substance nor hints to at any 
desirability of achieving in some, even nc^i specified way, a chemical reaction 
expansion effect. 

In contrast, the claimed invention eajpressly excludes use of cement-based 
injection compositions (see specification pa$[e 2, lines 22-26) and hydraulic pressure 
lifting (page 6, lines 9-10). 

i 

A specific new use is thus claimed by the applicant, defined by different, new 
process steps carried out through injection treatment of the "foundation soq " with a 
highly expanding composition and real time defection of the soil level, resulting in clear- 
cut manipulative differences with respect to A prima, as follows. 
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...the method comprises: 
(b) providing a plurality of holes spaced from i\ach other deep in the foundation soil; 



From the specification and drawings, from the 1 amendment based on the common, 
technical knowledge (see the submission "CEID-148.; Foundation Movements" ) entered 
on March 16, 2001, it is readily derivable for ti[e person skilled in the art that the holes for 
injection are provided deep in the foundation s friL i.e. [at depths selected as a function of. 
and relat ed to the extension of the soil p oi|tion e nclosing the "bulb of pressures". 

1 1 

generally defined in the pertinent art as extending under the foundation for a depth being 
at least twice the width of the overlying foundation j supporting the static and dynamic 
loads. : 



Arima teaches locations of the injection pohits arranged under the foundation 

i I 

bottom, always at the foundation bottom l^vel, and is silent on possible in depth 
location, away from such foundation bottom m\d "deep into the foundation soiV\ 

Accordingly, the depth locations and jnumbeir of injection points of Arima are 
imposed and consequential to the dimensions (ividth and level) and to the rigidity of the 
built foundation (see pages 1 1-12, last 4 lines tojfirst 8 lines- par. [0018]). 

Only the number of injection points (<|orrespqnding to the number of "injection 
rods"), always arranged on horizontal planar locations at the bottom of the 
foundation, the injection pressure and flowrat» [ are taught to be determined as a function 
of the structure load, since the restoring pushijig forop is of a mere hydraulic type (see 

I i 

paragraphs [0018] and [0022] and [0024] of the translation) and excessive and uneven 
stresses on the injection rods and foundation, occurring typically in hydrauho pressure 
raising operations have to be avoided. i 

Note in this respect that injection points ipe only disclosed which are located at rod 
ends situated "at the bottom of a foundation 2>' (pagejl, second paragraph, page 2, lines 
2-3, page 5, last three lines, page 6, lines from t|he bottom of the page, page 12, 
pax.[0019J and related figures 1-3), i.e. immediately under the foundation of the 
building. 
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The cobblestone layer mentioned by thj> Examiner in the par. 6 of the Final Action 

of 1 1/21/2001 appears to be an artificially built la^ arranged at the bottom of the 

> 

foundation in a sandy (see page 14, par. [002: 

1 

soil. 



], 4-th line in conjunction with par. [001 7]) 



As for the paragraph of page 20 of the translation, indicated by the Examiner in the 
Advisory Action of 02/05/2002 as allegedly mpeting the limitation of the claims "deep in 
the soil", it is respectfully submitted that on pjfoper interpretation of the whole paragraph 
and in the context of the method it is clear i\ox the person skilled in the art that such 
paragraph indicates an embodiment of the method of Arima in which an "excavation 
deep in the soil" for providing locations for d|&ep anc-hors (in fact piles) 20 is performed 
(see at page 20 of the translation, par. [0033]). -j 

In this variant of the restoration method, Ariina still teaches injections to be 
performed at the same foundation bottom latfer 31 (see the first 6 lines of par. [0035], 

A second ii«ection, when performed is j performed at the same points, distributed 
into a horizontal plane under the bottom found^on (as' in figure 2 of Arima) and to crack 
into the same previously injected layer 30 wfcfcch formed a circular, horizontal circular 
solidified layer 31 (seepages 15-16, par. [0026-^027 of |the translation], 

'! ! 

1 ! 

i 
i 
i 

c) injecting into the foundation soil through scfd holek a substance which expands as a 
consequence of a chemical reaction; : : 

Arima never teaches, as set fort above, a composition expandable through chemical 
reactions, its use, or at least desirability to i 
use such a composition for injection in the methc d disclosed. 

The substance taught by Arima is merely akash setting composition whose pushing 
effect is only due to the hydraulic pressure (se^ for example the explicit reference to the 
diffusion of the injected composition occutring Iprizontally and to the composition of the 
injected substance, mentioned above in relatio^i with [ the pagesl5-16, and paragraphs 

i 
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[0021], [0028], [0029] and [0035], cited abc 
respectively, 

d) producing compaction of the foundation sot 



ve for : indicating die lack of expansion, 



contigiwvs to the injection zone due to the 



expansion of said substance injected into the soil; 



It clearly appears from the above indicated 
is no "compaction" step in Arima "due to the 



i 

] iaragraphs that there 
e xpanshm of the 



substance injected' 9 , inasmuch as there is no e: 



mansion of the injected substance. 



e) constantly monitoring level variations of the 



soil and/or built structures overlying the 



injection zone to detect the moment when the built structures and/or the soil surface, 
overlying said infection zone, begins to raise which is the moment in which the 
compaction of the soil has reached levels generally higher than a required minimum 



value at which the soil lying below and a 



ound said injection zone withstands and 



r 

rejects dynamic and static weights exertec] thereon by said built structures and by 
overlying and adjacent soil Tnasses, | 

The "monitoring. . .to detect. . step ha i clearly the significance of performing an 
operation intended to watch,... to uncovek to >*veal (Webster's Unabridged 
Dictionary) a level variation as a warning oit the baching of a enmni-flim l«v») nf 



the found ation soil insur in g th*t degree of 



provide rejection of the AverMng hmd^ h^. 



Such monitoring/detection operation i 



step. 



bearing capacity thereof suitable to 



appropriat e support for them. 



wolves a continuos, real-time process 



I 

This operation represent a new way i^r accurate and timely assessment of 
the degree of expansion of the composition, [ rf the compaction, and of the ™l a tPH 



level of bearing ^ P « citv achieved in the 



developmen ts", occurring "in depth" into the 



foundation soil, all being "hidden 



fonndattion soil. 
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The validity of the indication detected 
the reaching of the required bearing capacity 
been otherwise confirmed through 



penetrome bric 



through the monitoring/detection step on 
>f the foundation soil, as claimed, has only 
tests in the treated foundation soil, as 



indicated in the last two pages of the specificatl on of the claimed invention. 



This is nowhere disclosed in the cited 
of the cited prior documents, which only 
exposed to visual assessment 



prior ait neither by Arima nor by any other 
Baches/teach measuring raising extents 



Arima teaches a direct visual assessn lent process step, i.e a "measuring step", 
intended to estimate, ascertain the extent, quantity, dimensions... (Webster's 
Unabridged Dictionary), of the lifting of the i 
the restoration. 



itructurc or of the floor in view of reaching 



Such measuring step is inherently cam id out (in view of the sequential character 
of the injection step as disclosed in the first pirt of ]>ar. [0029] ) discontinuous^ and 
repeatedly, and is intended to ascertain at dist inct moments and at various points of the 
structure through the physical act of measurin g the liJftng amount as being, for example, 



a fraction of a, or a foot, two feet etc, indicating 
or not 



eventually if the restoration is sufficient 



In this connection, it is respectfully submitted that on careful and proper 
interpretation of the context of the disclosure of j Arima, the term "rising rate", pointed out 
by the Examiner in the Advisory Action as possibly indicating an operation equivalent to 
monitoring/detection, appears to have in fact thi[ meaning of "amount, quantity or extent 
of rising" which is measurable as a length. A measuring operation however, cannot lead 
to the detection of a moment, but only altofvs to "measure a length or amount of 
raising in a phase or in various phases of thlp (progress of the) operation. This is in 
feet indicated in the last lines of par. [0029] oft! ie translation. 

It is further submitted that such interpretation is also consistent with a second 
available translation of the original, Japanese tex t of Arima, downloaded from the website 
of the Japanese Patent Office, and which at pag.^ 4, in the third line from the end of the 
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teipretation "The amount of elevation . . . is 



This second translation is herewith enc] osed as evidence. 



J) the expansion of the irg'ected substance is vitry fast yvith a potential increase in volume 



of the expanded substance being at least ft 
expansion, 

Arima discloses a non expanding 



?e times: the volume of the substance before 



substance in a restoring process based 
exclusively on hydraulic pressure raising effe<(t (see indication of the relevant facts and 
evidence above) while it is completely silent 1 
substance with an expansion, non hydraulic 

Regarding the other cited prior docum< 



1 

>n a possible utilisation of an expanding 
effect. 



nts on ,whioh the Examiner relied for the 



final rejection, it will be noted that Schmidt et al (US 4904125) do not disclose or 



suggest using expanding compositions with vo] 
500% for injection into, and under structure 1 



utne expansions of at least, and more than 
jeneratihg a, foundation soil mass, and a 



monitoring/detection step as claimed by the app icant j 

1 
1 

Bijstcrveld et al (EP-A-264 998) t^ches only a method for manufacturing/ 
providing an improved foundation, based on found ation piles, the method being also 
disclosed as usable to restore a subsided structure by way injections at the base of the 
pile or structure of a low expansion cement-fr ased substance (linear expansion 1-25%, 



corresponding to a maximum of 95% volumetri 3 expansion.) 

Kapps et al (US 4792262) discloses I process for strengthening formations in 
mining consisting mainly in drilling holes in* . the formations and filling mem with a 
polyurethane forming foaming composition whiA "by virtue of its excellent adherence to 
coal or rock and mechanical properties strengthen the geological formations". 

There are neither teachings or suggestions Sn Kapps et al as to using the 
compositions for injection in foundation soils, iior indipations as to the desirability of a 
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strong expansion suitable to compress the soil 
any monitoring system. 

Haekkinen (US 4 567 708) teaches 
floor or slabs by injecting under the floor/si 
composition which expands to fill up the void s 
preferably in increments. 

There is in feet no teaching or sugges 
injection of fait expanding substances with 
times, . deep into the foundation soil mass 
structure, neither there is any teaching or sugg< 
improve the bearing capacity of foundation soil i 

On the contrary, the prior art teaches 
have a negative effect by produch^g breaks at 
lines 3-8 of the specification with ref to DE-A-: 



for improving its bearing capacities or of 

i method to level sunken, earth supported 
abs an expanding polyurethane forming 
in which the floor/slab sunk and raise it, 

ion in any of the cited prior art to using 
so high expansion coefficients (at least 5 
wilichis under the influence by the loads of a 
istion to perform injection process steps to 
and to monitor the injection/expansion. 

rapid, highly expanding substances may 
d fissmies in the soil layers (see page 1 0, 
$3 32 2:56). 



Objective facts regar ding the possibility to combing the cited prior art and 
indications on the non-obviousness of the cla ims invention 



Clear and objective differences in, and incompatibilities between Arima and 
Bijsterveld et al (EP-A- 264 998), Arima and ICapps et al (US 4792262) and Arima and 
Schmidt et al (US 4904125), and Arima and Haekktaen (US 4 567 708), which render 
unsuitable, insufficient, unlikely or inconclusiv 
from such documents are hereinafter pointed oui 



that 



the combinations of teachings available 



l.The bas ic reference teaches awav from 



Arima teaches only lifting of buildings 1 
an injected cementitious substance exerted vertic 
the injection pressure being disclosed as an essetrtial 
of the building weight (see submission At feature 



the invibntkm 



y use of the hydraulic pressure action of 
ally, to have a jack effect on the building, 
factor to be established as a function 
b abovi^). 
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The claimed invention instead is directed to increasing the bearing effect of the 
foundation soils by using the multidirectional chemical expansion effect of a non- 
cementitiuos, highly and fast expanding composition. 

1 

Arima teaches arranging injection joints in a horizontal plane, under the 
foundation bottom, the number and plane distribution thereof being established as a 
function of the extension of the surface cohered by the foundation (see submission at 
feature c above). 

i 

The claimed invention instead is directed to purposively locating the injection 
points deep into the foundation soil, Le. away fi^m the foundation bottom. 

i 

2,There is a lack of sug gestion in l[he cited prior art of the desirability of 
modifying the basic reference or combining th g references 

i 

Arima, as a basic reference, teaches to cjirry out a first 

1 

pressure injection with a flash setting, non-e!xpMable cementitious grout to first obtain a 
circular horizontal layer 3 1 under the bottom . of the foundation and thereafter make a 
further injection with hydraulic pressure effect into the solidified layer to obtain a vertical 
jack lifting effect directly onto the bottom of the, foundation. 

It also teaches to possible use other compositions suitable only to have different 
gel times (see submissions under features a and b and the references to the other prior 
documents above). 

Arima is completely silent as to tije desirability of possibly replacing the 
hydraulic pressure injection method using the ipementitious grout by one using a non- 
cementitious composition, with volumetric cheihical high and fast expansion and with a 
lifting effect 

1 
1 

Thus, it is no suggestion/incentive in Arijtna to prompt the person skilled in the art 
to use for injection an expanding substance, let j|lone a :highly expanding one and inject it 
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into the foundation soil, away from the foundation bottom, to achieve a bearing edacity 
improvement. 

This clearly shows a lack of motivation for the skilled person for such 
modification/combination ( In re Vaek, 947 F.:>d 488, 20' USPQ2d 1438 (Fed. Cin 1991; 
In re Linter, 458 F.2d 1013, 173 USPQ 560 l 562 (CCPA 1972); Ex parte Clapp, 227 
USPQ 972, 973 (Bd.Pat App. A Inter. 1985); \n re Jones, 958 F.2d 347, 21 USPQ 1941 
Fed. Cir. 1992). 



NO. 728 P. 18 



3« Not all the limitation of the claim are 



taught or suggested in the cited prior art 



At least the features b) and e) are 
documents. 



not disclosed by any of the cited prior 



Accordingly the claimed invention can lot be deemed obvious over the cited prior 
art (lh re Royka, 490 F^d 981, 1 80 USPQ 580 < CCPA 1974) 

4. The modification of the basic referee ce Arinia or the combination th^nf ^Ath 



the other cited prior documents wou[ d chan^ tha principle of operation of the 
prior invention 



Arima teaches raising subsided buildups only and only by hydraulic pressure 

the bottom of the foundation (see feature 



effect of a substance injected immediately undea 
a-b above). 

Modifying the basic reference Arima to use an (particularly a highly, fast) 
expanding substance, and former, to inject suci an expandable substance deep into the 
foundation soil, would clearly change the princ pie of the pure hydraulic pressure efiect 
lifting operation of the injections carried out irunediately under the foundation bottom, 
taught by the invention of Arima. 



Thus the teachings of the cited reference 
pending in the application obvious (In re Ratti 
1959)). 



Received from < > at 4/17/02 3:47:25 AM [Eastern Daylight Time] 



>s are not sufficient to render the claims 
270 F.2d 810, 123 USPQ 349 (CCPA 



Best Available Copy 




17.ftPR.2002 9:55 NO. 728 P. 19 

i 1 

1 



Application/Control Number ; 09/30&962 
Art Unit; 3673 
Page 15 



Since the other independent claims an.^ the claims dependent thereon, pending in 
the application, contain or include at least t^ie limitations of claim 15, the facts and 
conclusions of non-obviousness set forth above j apply to all of them too 

i ; 

; ; 

It is eventually submitted that all of jrhe objective facts herein represented are 
concordant and are consistent with the true j teachings of the prior art and with the 
conclusions set forth. ! 

1 

1 

They have not been taken in isolation! from disparate parts of the texts with an 

1 

intention to construe a misleading argumentation 

1 
1 
1 

In the applicant's view, such objective ^acts fully justify a reconsideration of the 

rejection of claims 15-35, pending in the application, and an allowance thereof. 

! ■ 

I 

Accordingly, it is respectfully request**} that tfcje objective facts herein submitted 

be thoroughly assessed by the Examiner. j ! 

Favorable action is respectfully solicited, ! 



i i 
Respectfully submitted, 

Ds|niel J. 6'BYKNE (Rfeg, No. 36,625) 
Ag ent for |the Applicant 



Date: April 17, 2002 

Address: Via Meravigli 16, 20123 MULAI^-ITALY 
Telephone: (from USA) (01 1X39)(02)8590--|777 : 
Telefax: (from USA)(0l 1)(39)(02)863~86<1) 
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short period of time, using a soil improvement technic by meat s of 
chemical infection. r 
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lower part of a foundation 2 of a building to be constructed. A <[uick 
setting chemical liquid in required quantities is successively sw Itched an d • >"S 
forced into chemical injection points at required time intervals ity means >' XCT^ffe 
of the rods 5, and the chemical liquid is repeatedly forced into a 
strengthened soil layer 31 at each chemical injection point, into which 
chemical liquid has been injected, and into cracks of homo-gel < if a 
chemical liquid, whereby reaction forces are gradually increased by the , 
layer 31. so that the building together with the foundation can be raised tci 
a normal state. 
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* NOTICES * 

damages caused by the use of this transact ion. . 

3.1n the drawings, any words are not translated. 

1 

CLAIMS ■|i«..-.-.niii»ir nn™,,,:^^^^^ 

, " < ■■■■unmi.ii— ■ ' im.iiiiii_j— nimr- I 

[Claim(s)l 111 '■""" || 



[Claim 1] Two or more chemical-feeding rods iu a necessary sbaeino a, ft iWmii,^ «,„ *k 

section may be located in the basic low^part of £ JESS ".^fS^^.T.?*??^ 00 
nature is carried out one by one at a necessary mteita^a th£ * • the medical fluid of flash-setting 

pressing the aforementioned medical flSSJSS^K^^?^" m ^ ^emical-feeding part By 

^^£cST"° baS, ° ^ *™>°*»~*lf operation of fcr f e .XuV i. £ 

^ I?? 1 ? 1 "f* ""»">»' ™« •faemen jioned <* .mical-feedine parts one b, one and noses th. 

S^'r^Ste cS^^S^ •!■*«■"•» P0<« b «m, to the 

the basic upper part of the aforementioned structure. " ucu-cssaxy ran* is used as a lo ad object put on 



mumr iininii'i' 1 1 iniiiimi I i .mmi. 

"~ "' 111 i i i I UN I I P" 11 —^if jimp 
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The Japanese Patent Office is not ; 
damages caused by the use of this 



responsible for any 
transl it ion* 



1. This document has been translated by computer. So the trail: 

2. * * * shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Detailed Description of the . Invention] 
[00O1] 

ISSLS wUcS?i^ iDVenti0n rClate !, to tt ? restoration H tod * «"*niotiim of the differential^etdement 

S»SSSiKLISf^^2 £ m l ba ? 1C l0Wef pSlt : or * which m * ba5ic sec *>" °f * «™ciure carried out 
tne aitterential settlement in detail, and the structure main part nelined ilbout the method of construction which restores the 

y ^ ° Ut *° SettlSment 81 d •* strengthening enhance^olSuSort 

[0002] 

hS2?S»? th t-? i0r ^ 1 " thc J i< » uefaction of a «nuuin ge lerates ttie building with which foundations were generally 

tafa sLbE Zl ^10^^,"^ ?" ,ntenSe imp lCt by earttu l uake » iw« base wiU^Ce, 

rn^SS^? ^ .■ I * C 5 ^ Cn be t man y ] k A" 5 1 maOt status by the earthquake disaster of these days for 

JSJ2^^ , ^fSSS? ,,I, ? r 0a ^ COnStrUCtiOT desi ^ « maintained in general, the foundations supporting 
a rooting are spilt out by kquefeetjon etc., and the structure tow rd which such a main part inclined has the bearing raluft of 
a main part lost, * breaks down the balance and inclines. Theref >re, it is not easy, to restore this m£ SSSSSSS 

[00O4] 

EaSSJ m£« S5£ V* hm *jWV**Bj. the lower F rt of the side in which the leaning structure (building) has 
feUen as a means considered is covered with firm beam material fete., a jack is out in between thfa «rm >™ J*-J!rJ?™ 
the maui part basic key point of a building, and a means by whi£ 
considered. However, although the firm beam material is anrana 
means must investigate foundations, it follows many distress on 



— j — «• wuuwa oiany aistress on i preparatory work, such as needing a powerful tack 
moreover, with very dangerous work. Furthermore, since a jack is used, never, it raises locally and KSSJS S lame 
domain tends to be supported reasonable and it is eoin* to re*w, > ■ ~»L«w ^ S y J^ J „L--*^ * Ct5 ' * a large 



etc*, a jack is put in between this firm beam material and 
ti a main pan is gradually lifted with the jack can be 
d to the main part basic key-point down side, since such a 
% preparatory work, such as needing a powerful jack 



time. 

the restcfrration method of construction of the 1st 
smical-feeding rods in a necessary spacing are installed so 
.sic lower part of the purpose structure. Change ****** of 



^J? 8 supported reasonable and It is going to res tor,>, . greateffort and the great time necessary for 
2££ SidenT" W ° rkflbility b S ° 0d NatUfaUy * 16 ^ ° f —SkEbto is in 

JSSSSfl * tr ° uble , is ? ^vention, and even if the basic section is large and is the structure (buildine of a 

2 l"£ WBi ^ "** ±C enhafl ^«" techni jue of ths foundations by chemiS ^cd£ ?f£f aSly 

ec^^"^^ th , 6 mCth ° d ° f 00nStrU ^ of *" ^rentialHsettlemenScniS of £ 

[OOOoT^ efEcienc y w «ch can be restored for a short period of ^ — 

[Means for Solving the Problem] In order to attain such a purpos< 
differential-settlement structure of this invention Two or more ca> 

the' m^Sni^ZTS^T T^* IU? ^ l0CatCd * ^ bi r ,ower P art « tne P^ ose «wteD. Change * * c 

tZfr^J^SS^T 6 ^ ^ Camed out ° ne b y 0ne ' lt a necejaary interval with these chemical-feiding rod in 
each chcmical-feedmg part By pressing the aforementioned medi al fluid tit in the foundations which were 3 

352S2S^ .2^^*^. by , ^ e 8 5tructurc and 1 40 a norattai staie with ^ 

SSST y chenucal - fcedia e operatiou of in, casing reaction force gradually in the concerned 

IP007] As for the interval which changes to two or more aforemen tioned (ilermcal-feediM carts in this invention onfl hv 

imiffhTS^Z^TFT* L 0 ^ ^ " thC 0B * M curve of an injection a SS tSitL 

£n!SS;T? ■^ h m !* od of of the 2nd different al-settlement structure of this invention To Te 

foundations under the basic section of uie purpose structure, to the number | r of necessary books 1 in*«* 

ml E?wS?2 ^T^ 5 ^ ^ ed 30 " 15 nose * r^urSon section Zy^e located in 
me oasic lower part or the aforementioned structure Change ***** * nfth*> mp^rai u ^- J ; 

out one by one at a necessary interval with SZSSSU, IJ^SSS^^ " ^ 

ctSl^X^ldt & ^ ^ & r T WBre 5 X6d ^ Ausly^d^hCd Si? 
8 y mcreasea m concerned fraction. While an upper surd arge is rx|ade to increase rather than the normal state of 
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a structure according to the load of the thine for which tensioi is amli,^ ^ 
afoTetnentinrtPfi Im^aw^, j ,.j~: s wu "-n icnsro t is appuui t 0 the aforementioned support, or the 
aforementioned load object and consolidation strcnEthenintr of a lower tfrati™ fo r* • 1. — • , . . . 

structure and making it restore to a normal JthliTXrJ. 7 ^ • & 0mottd ft IS characterized by raising a 
the load of a loadobject aforementioned basic section, adjusting the tension of support, or 

S^taXKed^ £ST *l* ^ e ^^ of *ie basic lower stratum of a structure, while a 

•J*« of the purpose structure, and the press force is added ta| the pars profunda of the foundati^S^g on the 
[0010] 1 

S^Sh^^i? ^ r ! st 1 f ration method of coastructionlof the differential^ettlement structure of such this invention 

i * ° f "T* ^ indineS by 1he di£fe ™** "tttement By repeating operzrion^f chSg Sg 
ta2S£2^ P £ ^^i 11 ^ of ^M«tiug nature one by one ata ncceSarV interval to t£ S 

LT *** ^ichespcdaUy this structure ]£s fallen from each chemical-feeding rod inserted in two or 
E£?J? a „ necEssary spacing The gay gel section of the! foundations which were poured in previously and 
SKK^^^T^ f «*» ve «. Ae P™*4' reaction force of a medical fluid increases gradually, and 

£ SS^?^? ^T"!*-?- ""f with ■** baSiC SCCti0D - ""f™*™' a load C P»*h "P / the rigidity of the bfsicSTof 
the purpose structure, the rigidity of a strap, or a structure / ana igement of tr^ transfer pressurf of a medical fluidST 

1°^^ ™J ^ m J!°^ on eta and J it rati be alike and can make it restore normally easily [ it is 
reasonable and] for a short penod of time to make it correspond 7 yi.ii.ia 

[0011] Thus, by adopting the method which takes a necessary interval and pours in change ****** one by one in two or 
rZZ^Z Z P ™' thC f0rce mcreas * &nctioa to eacl concerned injection part will be raised ukifoirnly 

J^STT 1^* mC i! n l tl0n 5tatus and its hei * ht - 1116 «wt|ucttan area, etc of a structure differ from each other, 

J?" S ^ atU !l. arbltrar J correspondence of the number bf chemical-feeding parte, a transfer pressure, the amount 

• 1 'W™ flU 4 ^ Caa be cairied * has a setup and ftf cfc^-feedjnT 

* fecdm «' ^ restoration work can be carried obt for a short period of time 

mS™^* * t ~ n6trucdon 01 *« invention, it is taking lie internal of a chemical-feeding change in each 
™K? * * f multl P oult ( two °* more P^) change motion operation of » medical fluid at the on-ri^rength 
sh^SlT^ ^ ™ f curve of if e injection medical fluid. By obtaining time bSnthe 

status that it can cleave in part by the transfer pressure of the mefccal fluid poured in later, the accretion section which is 
Poured m previously and formed can pour in the medical fluid «f repeat flash-setting nature, •JSS^dSS end 

SSSiSST? ''^T^J 0 th ' r f toration meihod of construction of the differential-settlement structure of this 

£l*LT °f ^TT ^ PP ° rt iS CBrried 0ut 4011 basio U PP CT P" 1 «f the leaning structure even on the 
2SS?SrS Z baac section. By putting a load obj eat (heavy lift) on the basic upper ^rt, and a load bdng 

J r, ^t" 111 u f 5elf - w ^ hts ^ concer ^ d or it has in this support by the irust by ivi«s? 

i Si -^f "f "J* h ^ - add By ^ uaU y ^ ^orerhentioned load (L tensile foL aSd to 

Z^^^UMh^S f° "fir 011 " bala ° Ce t0 fte s ^ while the same option 

mreT performed For example, w Je n construction foundations are compressive strWns 

m^ab^InHr? ? S ^ Carly . consolidati0 ' 1 stre > of the stratum of the accretion subordJmiX 

S^£^Sf? ° ned . ^^-^S operation is promoted. Cc nsequenlly, even if it is foundations like a compressive 

SiSSL £\ ^ be i° Mb f ^J 11 ^ e effect that phenomena, like a structure inclines again byTe boSom ol 
rcprecipitation can be prevented beforehand. ui 

[0014] 

sSIS'i^ ^ restoratic ! n of «^«»on of the differeanal^ettlement 

conSSor^^l^^ 68 ^ 1 ^ tt ° de 7^ IGSt0l( s ±e bui,din S ^ ch -elided by the restoration method ol 
to f SSSS ^^^nJ^^w:?" 1 ! mcnt f" 1 ^ of this ^ e »ti'fn is shown in drawing 1 . (a) It is shown that a S J 
^ CIS ^l 15 ^ d,0WR * at foundations cany 4 1 ^en^ setdemVnt and the building IcJ^SSS 
The modTto iSh^H co,1St^lC, ™ start of me ^thod Jf construction of this invention is shown Ind it iS. 
tMs wltS^ hiS Riding was normally restored by the chcipical-feeding operation by the method of constxucSn of 
ZL^SS beirg^own.Drawmgais a plan showing two or [more chemical-feeding pins which receive thebask 
tower part of the building shown m drawing^ , and the piping mode of those injection. &^s ^S^tm Son 
cross section which egresses typicaUy the mode which is adding fjection operation ofTSediSfluid. 4 fa 

d«wmg wluch dlustrates the chemical-feeding permission time in &e on-the^trength-time curve of nS&SlSLa 

iD theS , E ^ W ?f' method of construction of fhis invention carries out the investigation grasp of the 
stetus (refer to drawm fl 1(b)) of the building 1 which inclined first, and examines the optimum work mSS *£S££\ 

SSnSjffiKSl"* UP 10 ^ f0Undati0nS 30 ^ tte ^ 0f JSTfl? tauiT 

[0017] First, foundations 30 are incompressible soil layers, for example, a stratum like a sandy layer, and a means to restore 



2^ <r 
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2^^Sl^ reSSed i0 *• ^supposing the caseWe . footing 2,s the so^lled "raft 

[0018] The most desirable one performs affection work of a radical fluid from the interior of i hmlriW 1 r„ , 

the burdenTf one d££5U*5,^^ KffiKST'ff ° f VTT * B0MOV,r ^ " 

large, the rigidity of the basic sectf™ will kZ ! ex "? 51 7 e ' 14 wdI be mostly, a basal-plane product will be 

ofaVtructJr?^ 



of a structure is smallness, there will be few arrangemeat bool 
the rigidity of tht basic section is smallness, it is made to ct>™ 

_, OT _, -l , _ «««AUiwa, ^ i& mdae iu wm^puuu hji lug target statuses ot a structure such a* maJWn^ 

£3 lhtr e tr ere a r Semeilt b ° 0tS ° f ^ rod t and ma^g a medical n^c^l^Sy 
[0019] The rod of the well-known double-pipe structure of ha\ 
and B liquid is used for the chemical-feeding rod 5. And at the 
chemical-feeding rod 5 makes the footing 2 of a building 1 pei 
the basic lower part so that it may be illustrated in drawing 2 j 
the chemical-feeding rod 5 may be inserted to the basic section w WU1 ..uu uxi 

fit) of a future medical fluid may work on the basic 2 inferior slirface of tongue of **** Moreover it is desirable to 

l Y?y ^eimcal-feedmg rod 5 is arranged to two or monfplaces at intervals of necessary, foe supply nines 12 and 13 
of A liquid and IB liquid fliose etc ,) will be piped by each [ thes^ ] chemical-feeding rod 5 f™ the ffiS llZL* 
of the medical fluid sudoIv unit lOthrnn»h t r> ( .^h in «„K„iK 11 s ^ pressure pumping 



;s of the Chemical-feeding rod 5, and it will end. Moreover, if 
spond ta|the target statuses of a structure, such as making' 
ling rod and making a medical fluid pour in more nearly 

ing the npixed injection section of A liquid of a medical fluid 
necessary spacing (about [ Usually about 2 ] m), this 
ecrate, and two or more are inserted to the foundations 30 of 
n this case, it is desirable to be allotted so that the point of 
bottom and the lifting applied force by injection (pressing 



of the medical fluid supply unit 10 through the change bulb U, respectively 

^^^^S^^^S^^l^!^ 1 ^t e J* sod ? « f ° r «-»*■ 501., water Considering 

ZrlJTr *l , 1001 aad B kqmd ' rt 18 cemen - 6ak & Poster 20kg, water The gelation times bv which 

£2^22 d - In addltwn j about *• component oil this metlical fluid, the thing of a component suitawlfor not 

?n^V^ Clfle<1 " th \ abov «-^ntioned component but changing a gelation lime is employable. ° mp ° nCnt SmteWc &r not 

^SSiS^S^^SSS W \* ab0Ut ^""^H* te «t* P™> pulping of the chemical-feeing 
X™,f^^ J^ 10 " 20L ( mm at a P rcssure - 11 15 by th* flow rate of a grade. And about the 

ntrn^ bv the IS?' J* PrCi T ed WC * 8 * ° f the P^ 086 Sttucture fa «S* and ^dations can attain the 

purpose by the injection u> low voltage in the status of a sandy 1 iyer that an injection speed is eomnarativelv earl v Abnut 

S 6 nS2o?S° n " MS T "V ab ° p0SsMe t0 t " to 1 iC ™nment of ^SSSS^SSSSi £to 
S^SSS^l P T m raos f y. and T mafl y of injecfon can be taken, restoration operation can be performed by 

£££ T ^ ^f 11011 - ft » necessar y raise a transfer pressure, and when the presumed wfitST 

SSS^S 1 *' W tersely, the amount « f injection may also be inversely proportional fe °and 

cS^rc^diSr^l'll t ' ^ to J h * f ^ P»^ose structures, such a^ foundations, Sid 1 mf 

optimum conditions will be set up, performing restoration work 

SevSuSv^^H^^f^', ^ ^f^^g "«* 5 ii inserted and installed in the hole first excavated 

to !T d J * e «*Wbmooo layer of these basic lower fou Ldations 30 etc. from the top of a footing 2 to a necessary 
depth. When the ^chemical-feeding rod 5 is installed, it is fed thrcU the supply pipes 12 and 13 wifcwSch the 7 
cte'mlS'S S^.^ ^ a* ^ liquid Jfs^^SISL^ Jonne^d » tnts 

d m D0Se ° f ^ miXtUre fie f :,io,1 of ,hc chemical-feeding rod 5, and is 



ch generally requires the injection part by the 
structure (building l) at intervals of about 2m (it not being 
in consideration of the rigidity of the basic section.) ~ it 



[0024] the number corresponding to the basic section at large wh 
aforementioned chemical-feeding rod 5 for restoring the purpose 

^a^d^^nS^ 61 $PadnS ^ 3 "^JfP^r wuMaerauon or rne ngxmty ot the basic section.) - it 
is ! arranged to two or more places m an appropriate array And it c langes al: a necessary interval bv the remote control whi^h 

che^cal-feedingpart by the high pressure pumping of the aforen kntioned medical fluid supply unit 10 aTaliSssarvSe 
from the medical fhud supply unit 10 separately installed in the k cation. W 7 Qecesaary rate 

cSaS iSES^^^if^^ 4 ^ fT pl6> *" ^ se< * uenCB over *e chemical-feeding rod 5 of each 
chem^-feeding part is the 2nd, the 3rd, and the 4th one by one < om an injection part at the very end to the adiomTne 

*Z gt ""Pu 11 " Chansed and Su PP Iied ra n ^ alchemical-feedinf part. The ZZ t of 
medical fluid is performed by for example, the aforementioned medical fluid considering 10W uSTSS^SL 
switehmg mterval as abbreviation lO S ec-2min (the geology of foundations, a presumed weignt a bSS^SSS n 
sfructoe eta are taken into consideration, and selection change ./carried cJ^r6in^XproSSs^^w^ 
S55£££% * e " edica i^ d of flash^etting nature poured n first wQl not receive >i5og25SSS a5 fa 

SSTte fdS? f ^ M WD by J dfaW ^ 3 * * * a n edical flaid is P°*<* *>. ^ inters on anttSm 
position m dw domain until it gels - rt is spread around almost dn :ularly and joint condensation is carried cmt with Irth 

regurgitation edge oftiie chemical-feeding rod 5, and it is spread, since the gelation time is about 3 seconds Therefore ri« 
early amount of injection « predicted beforehand, and if injection < ,f the amount of schedmeTfimshSTwm^anleS tit 
ZZXZZ P ^_ ediate ^ ^ ^ P our ^ » ad ™ Po ifctaL It does in this way b£?Sl a SSffi! Tis 



poured into all injection parts requirements every, hx the earth of si 



laver 31 of a mprfi^i finM V — T"'" *~ ui =M cl1 OP^^ 011 " solidified almost circular accretion 

layer 31 of a medical fluid and earth and sand is formed for every (Ejection part. 1£ a medical fluid is poured in in the earth, 
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adhesive so to speak and peroeattd wS ^bcTtrenah^ft the domiia which ^nunitted 

tod stable strengfliening ^^T" Wl > ™ of * layer as hardening field of one group, 

E^TSr dlC!d flUld POUred W> 3nd a raedi Cal flBid 13 P ressed a A" near lorn this "accretion 

SI "SZZSZSSZ rjKtt?* 1116 %ld prCSSed f£t receive t£ * which can 

h!?1 l T 6 u° n lay ^. r 31 * P resenti «S the Uus th^t it was already fixed all oyer foundation 30 the 

gradually -BotaDJSS^'SSiScS^ ^ Tetl0n layCr 3LTb * ^ 31 " «P«*d 

ffi^lSSlSS&f? ° f 8 flUid Perf0nn6d at *" «*«-««ta-d interval one by one in each 

^^^SZ^i^Sf^r^f^ ° n 016 EVSry b0ard ^hening layer 31 

footini^C 1 ^^ 83 mentioned ^ove - dravnnal (b) .(d)B, stable maintenance of the foundations 30 which the 
footing of the structure normally restored from the inclination sums supports is carried out without^ceiv^f 



£3i b SSSSolM^Sr. »7~^TT H ™* "*? 01 °" slracm " of"™""" (generally called 
I»e dMIouJL IS iSS ?bt to»Ed££ • T '"^ "* "" <""' "Won cylinder of . aruoure 

° f t "™*ure of this invention 2nd is a method 

stratum 30a S3SSSS^SS^SSS!^ * fif*?? ' "* * 1 Wnich fa b »* ° a 

(O033J ffi!S^l5Ki2UaK? ^dTr °? -» «* used together! 

-cJed-raftfoun^ 

base rock, the grit layer 35, etc. if it car, do - deeply, and becomes' 
according to the basal-plane product, and the point 21 of these sum 
flash-setting nature In addition, it connects by the well-known mea 
with one. 

ff° 3 t 4 l^ 6 section 22 of support 20 project o 

block 23 laid on the basic section 4, and makes moderate tensile fbi 
a well-known means. It sets after that and the insertion installation . 



ng, and (wo or more support 20 which excavates to a 
with a ra,etal rod is suitably driven in by the distribution 
)ort 20 is; fixed in the earth with the medical fluid 5 of 
is on the' way if needed, and this support 20 is connected 



i a footing, it makes reaction force received in the firm 
ce add wjth a jack 26 (for example, hydraulic jack) with 
)f two or more double juxtaductal type chemical-feeding 
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supply-pressure close T of the same medirnJ finM « a. £ 1 I :? s ° Qwn J 01 an ln stallation, and cames out 

P»£j By injection opS ^T^^tta S'i ^ ^ P<** 

as mentioned above is formed. a hniltf n oT lit row ^ £ er 31 lnto wh,ch 1:116 re P eat raedical fluid was infected 

mclined struct^ is S5^iSS&??tSrfiS.St * % 31 ^ the basie sectl0n 4 - 

30a like the silt layer in foundations 30, icSSS^SZ^^SZ^-^T P««es the compressive stratum 
of the concerned compressive 252 SI tfaf ^ " *" ^ «* «* 

2£^S^5SS£2SS^^ J"*™ - ^"T" «^*** <tf *i- invention 2nd i 5 enforced by 
depression of the SSS^SSSSSiSSS^ 30a will be improved simultaneous*, 

foundations can be attained, an I ftSe is^eSeff X£ £ St?"* ^ ° f tHae " P revented - stabilization of 
etc. can be v^M^^^^^^^^f^J^ If™"™* part by the differt ^ settlement 
foundations^ and the SS££S££?^ J ^S^X^SS?'? 1 f ° f 

invention, and trouble is not caused to the workability at all ^ ^ M that ° f lsi "ft™"**"* 

SSJ- f 1 T , ^ ^ TOeth0d of ^PP 011 20 °» *» *i» itetoratio:* method of construction of the 

sISTd'™^^^^ 

process fn^XbSS? StedS SEn^E Jrh^ 0 ™ * by -^'^ ^ ^ m a SraduaHy in the elevation 

in connection with th^bT^SZ7^^£^I° v^f ™ ^P 3 ™ 5 <* &■ load to foundations 

{ desfrahlT in «^™c .!? cnemi ^ fc ^ng accor ling to the environment of the work site. Therefore 

the purpose lS£^^S^SS^^i^ ^ Shee,Sng ^ ^ int ° *• po£» of . 

medical fluid flows out of ^ intention S£S J^f^ out * : above-rnentioned restoration work beforehand, and a 

™?sr^ s ^ ™ footins - Moreover ' 

[0039J As stated above, according to this invention, time is suital >ly pohm d iS fteSSS flmH „f « i 

into a stem™ repeatedly. Form in a large domain the accretion l^t^^S^S^^^!^^^ 

consolidation was carried out in the earth and tn «w„„.,«~ \i r ^ souoiiies w a short tame and the 

properties for » to tension Vop^'wnfch SL^nf 15 KonT^^T ^ ? Stl0ng Md USeS P 1 ^ 
interval of short time Heap u P f SS^SSSSSk^^ ? ? T * ° ne * MC « I W rotation in the 
gradually, and reaction forced 3S ac S^^SK^ffKSSSv^I ^^2? "5 fOUndationS 
distributed over a large domain the oressure # f ,. y " Qne by one ' 8,1 Amd pressure can be 

obtained, and a struck ™' ^.SS^^a^J^ ' , ^ bC raised - Iarger P ower ^ be 

d^not act, but Ch. d^J5^^S5^^^ fOICe 9 StmCtWe ta *- dhto *>' • 

K5S2S3SSJS1 SSon^r^^^^^ r upward fOTCe 5in - il 

as mentioned above accoriing to thTr^torar^ ™^ (nteri ° r ofa ^turn, and restoring 

invention, and the n^SZT^T^^ ^fT^ ^ ^enrial-settlement structure of this % 
being carried out, butt^/^T^^^Z^JT/^ 1 ^ ****** structure also about a preparatory work not 

J IL I UM m i. ^d^ i h i m , .,,,., 

[Tran^IatiQu done.] 



T Ill ^ )||]||)|un 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

D LINES OR MARKS ON ORIGINAL DOCUMENT 

D REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



